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S4 , ATLAS UA-36 s
, 0 a

COMPONEM RELIABILIET .. •

* * o. "xPlanatiom and VeftnitSon
.•0 - -0.:

* . . .. Re•er ZZeme .• . .

. ". • • hUs report complies, with tontmtalT• .requirements and presents
"' • omponent.rella~b~lty, Infrmeation on tj•e $A-3 •proy lon, system
• .. ~~eae3e~ted during all.stages of manaufac*u~g••s~ea

• ~test.ing, at, Rocketdyie, ConvaIr facilities, a Ir Force sites*

Al failures eccurrn on ba €r oprodcton evgn ytm&
. onsIdere an re rpteuner eihten •iaig torre8 odi

• " to one prmr y component for vh~ch one or seve 8ral part numbers
• • ~are apibl (see lst eon Page ). This list reflects the apcbe• % )•dumpse

•of the 1atect production.configura~ton of the engine and wlM be
revised periodically."

""~Report For-_at

"0 0

• ." • " •~he report co0nsat8v, p)~r.ncipllya)' of two tablesl& '.s1ummear CT•aO"

• and a failure listing (Table nl). * he wuar presents rwunnin
• %:time for* five primary ompone~tas nusber of• expos~ures f'or the". " " Tremaining 1L comprieary, oonents# mmbereof criticals-and no tscrItIeaI

i • tfajlluies and number" of different unIts in use during each report• "
I .•,period., The failure listing (Table 11) identifies the failedcot•oponent .aid the FCOR• or OF a (failure report) umber.

• • .. Table I - umms:7
Table e s Environmental Conditions, categorise the tAim durine -the.

* engine lire that the failures have taken pleaoee g . .

to ne riat Component. Toeswicn g ni rsvrlpr ub

". •ea cb) Assebly and T'i e e
o t) Engine Testing (both R&D and.Prodtngion)
r s d) e Field Operationa

F Tt (C i es a

- . --- •.•-

* h xpr cnitspicial o w absa.auimr (Tbeo
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"Component Tetn"encompasses all SXPosures of production hardware
ingtstig o thustchabeyassemblies., gas generator

0 assemblaes. Surbopump assemblies and Vernier Engines. The number of
exposures ;or each~ eomponent In detaepuned 'by Wke actual guns*

Vnder "Assemb!i' an4 BDI's, the numbers of WFR~s vrltteyh dur~ng engine.
assembly', tl~rsl an4 sefor4 EKt anid Stnal servcen. before delivery Is
Indicate4a These d~ata appear 14 the ".tai column %nder the bieadIfng
?4W4BE1 OF !IAZZVRE The %oWa nmaber ot exposures for eadý component.
V 11%b t4 Ie ftlmter of EH's to iVhicI It wat expeseA and to Voutid In

. %hte N~tuv4n&I TIme or Cycles" solumne,

0. 'Under "Finati leslting% rvaui(f timl 6 *t .8S¶tes to tPrvde4 Str prip
inar? Compettftlelt from 0he actual duwa'tiom a ainumber of hot fIre Itesto
onlokt~ tnsat SaAU $vsafta and Foosho. Vhe3rever dbwalteani 2

IfiittedIfs~tadofexposure,.h S" A~ pretede'b sb a
Geaieftif amai4ng tzaq Sib segcondso

0 0
0 Meld Qpetatiens* she the ftumbfte ot V~AN jvste4 fpvP aX Oprtin

at customer lotatioMA except ,agifae hot give %eets& f~xposve- Or runo
allt Stiu e o-Pot app~l~ab~e ter %the 11te2.4 Ta~lure" Moa..$t1attent

* ?tnalV.' under OZjod4 TeatUig" dutatleft &a seetnds Its dhowm as rmunnn 0.0 o 0.
* time tor Mie primnary' comphefter and the numbe of exposures Cdetetmined -

by, teuntng actual rune) Js uewim for %he remaaInng scomponents.* An
exposure. for the category iricludes besIdes the aetual tCrif't to tibitla

* the componieit, vat expesed& at least one UX1 iahicb precedes each tests
* ~Thla Is cansisteat with the definition of ex"sure for e~fgjis SePtIng. *0

w there somae icompOfteats are expoede to actiatSlns other than %hope Performned
* ~durting the attual biot tire teat* iVcttver 4u'atatoel It providedq thle

* figure V111 boq pretede4 by an Wu. *0

* CIassLCtoatioin of tal~iareo IS eritlul AMd non-ari%Veal toloves the
* ~~defintions set up 1.4 AFM? Lihitit $8-10 and associated STL Iteport

* ~~TR-SY-MgO-OO821, aWagraph 2.21, ¶eIere a critical failue Is aso classi. c
fiedkIheb it w1ould tiofma~y cause a safety liazard# mission abott. ors
lImpact ointoide the GCe. All other Sallumu are found 2jA the solomn *0 0

The &=mber or wdaatt operating dur~ing the rek~ftlag $erlod to showna for
* each priRmry ugiPPnent# by part numter and prwlrovmmutal sofidItIon $IMP* 0

*Table ZZ a, rail"z Listing0

* * ~Table 12 is~ts failuzres by primary' and secondary Camponent, %I fame* :331
m ui*ber anid elemeitt, Aiere possible,, bag tiell 4 enviaUmztet4j sQndit4o69  0*
and faillwe classification with QFR number*

0 1 . 0

00



0 ~SUIOARr

During March, 1963, forty-two applicable failures were reported,
three of which were critical. Of the forty-two failures, 15 occurred

0 at assembly electromechanical checkout, Ui at engine test, 10 at comp-
onent test and 6 at field operations. Two of nine turbopuiup fuilures
res-4ted in premature cutoff and one gas generator blade valve failure
* reveqted a sustainer engine from going into bootstrap operation.

Turfopump %l190-l0l component hot fire test 5359, OFR 00500N, ae
* em"%•Ve toSS when lube oil indicator spiked below red line minium
of ).f ala. per mnimte, due to suspecteg tube pump cavitation. Turbopmp
U51902-S % aoponezi hot Sire test 133L. OFR 10290R, was prematurely cut
f.f after 246 seconds, due %o oil pressure d.pplng below red line value

of 10@ ps&. S4st~aner engine 1222-1 tesS 512-088A on 3-18-63, OFR 04795R,
falled to bootstrap due to waUeP ge%%jng Into the gas generator blade
V~alve* Sfeezini aiA4 re~trtat~ng vatve movement.

•. •tfeettve Vith thls report, the numter of field operations performed
Orb an engine systemO8ýAS,00o5Niv, O!LNA,& wivia no %onger be reported, due
to a. g•dustlers o Steld plte Eessonn4 arn Vnsequent reduced data input*

00

0 0 .: 60. 0 0 .

06 0

0 0

0 00

0; 0• • " •"o *o ,:- a $y •• Ewtngneering

S go

"o o 0.0• °e•

* 0 SE* 00..* oS ". .
• "o e •0

0 0 * -

o• 0

S. 0 * 0
* 0

0 .000

* * • 0
* 0 0
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MA-3 Applicable Part Numbers

A list of applicable part numbers used in the preparation of the RS-2 Report
is shown below. An asterisk preceding a part number indicates the latest
production configuration of that particular component. The list Vi be
revised whenever new information becomes available.

1. Turbopump Assembly *451190-1Ol
451190-91
451190-81 LR 89i&-5
451190-71
451190-51
45U.90..41

*453902-51 *
453902-41 i L 1o05NA-5
453902-31
453902-2l

2. Thrust Chamber Assembly 204710 •

201499
o 0 20046;•-l LR 89MA-5

""*200860-121 •
0 200860-fl LR 105U1-42oo86o-u •l•,200860

202743

3. Thrust Chamber Injector 2041 709*2o4hS1
0 202831-f1 0

202831 R81-

0 . *W0223 ltR QK-

4o Gas Generator Assembl 1  306275
*307273

306965 t. 89NA-:

*306930-fl
306930 LR S051A-f
307267 0

5. Vernier Engine Assembly *350300 JR 410IM-7

6. Solid Propellant Gas Generator *651198-31
650982-31

• 650982-21 JA 893A-?
0 650801-21

* 0
0•S.

0

0 6
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MA-3 Applicable Part Numbers0

o 6. Solid Propellant Gas Generator (cont'd) *651228-31
650988-31

* 650988-21 LR 105Uk-5
* 650810-21

S7. Main Fuel Valve or Propellant Utilization *4049214
Valve 403700 st 8?U-$

*250736 t 1a •1O5-5
2 251251 .

0 8. Main Lox Valve or Hea~4iuppressi~n Vat,. *40425

ocqV& *251011.

9. Gas Generator Blade Valve •0t28

4o*0489 U• W -

10. Gas Generator Control Valve 207479

"~io

o058 IR4BNZ.
S0

3l. Lox Regulator 08 •

012h

12. Hydraulic Contrc& Raj~cage R&-t%§fo *ft -28•f
(2 vay Fqd. eont. Valve.) • * 2-803f L4&.

hPirectional ftntrol Valvel *1~k28fW2 #W118

13. HeacibSuppressi~on gontroflgr f t m
(Mixture Ratio Controller lO

114. Propeftant. Uit~ization *ontrdI~eI9 *NA*-2.ac44 ORb 4p
(Servo Valves) S

S
15. Pneumatic gontrol Assembly

•~e U , b5o•aIe-5

0

00

• • ' 0
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16. Turbine Exhaust Duct (without Heat Exchanger)*3046 81
(with Heat Exchanger)*304 6 8 2 LR 89XL-5

17. Electrical Systex *500601 LR 89I-5

*500120
(Rocket Engine Relay Box) *500535-31 IR 105M-.5
( 0 9 a ) 500535-21

18. Other Engine Components 0

0 0

0

00

* 0

00

@

a0

00

0 0.

* 0

S

S S
0 *

0
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